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clear that the patient who is tormented daily from his sick organ reflects often on his suffering and seeks analogies everywhere, so that he is more likely to recall those family members with ulcer than, for example, a patient with heart or lung disease" (1) . A second method is to compare the observed occurrence of ulcer in families of affected individuals with that expected on the basis of the frequency in the general population. This method was first used in 1936 in Russia by Levin and Kuchur (5) . A similar comparison was made in England in 1950 by Doll and Buch (6) , who used as a control population the 5,951 persons surveyed in a study of the relationship between occupation and peptic ulcer (7) . In both studies it was found that ulcer had occurred two to three times more frequently in relatives of persons with ulcer than in the control population. An objection may be raised to this method in that the demographic characteristics of the group of relatives may be different from those of the population for whom the frequency of ulcer was determined.
In any study of familial occurrence of peptic ulcer it is important that living relatives be distinguished from deceased relatives. Relatives no longer living may belong to a different cohort than relatives currently alive, and incidence rates of ulcer have changed considerably in the past 50 years. Also, it is probable that a person will not have the same knowledge of the ulcer history of a deceased relative as of one who is living.
A survey of the frequency of peptic ulcer in Massachusetts physicians has recently been completed (8) . Basic to this survey was the belief that a physician should have relatively accurate knowledge concerning the site, method of diagnosis and age of occurrence of his peptic ulcer. A physician might also be expected to be aware of major illnesses such as peptic ulcer in members of his immediate family. In particular, those physicians who have not had an ulcer might be more aware of the ulcer history of their close relatives than would members of the general population; the objection raised by Spiegel should therefore be minimized.
Another consideration is that the ulcer experience of a total population was determined. Results of the survey in Massachusetts physicians suggested that the occurrence of ulcer in male physicians was similar to that of the general male population. Consequently, the age-specific prevalence rates of ulcer determined in the survey could be used to calculate the expected numbers of ulcer that should have occurred in living male relatives of both physicians with ulcer and of those without.
A comparison could therefore be made of the two methods of obtaining the expected numbers of ulcers in a group of relatives of affected persons, i.e., comparison with relatives of controls and comparison with population rates. The second method was not possible for female relatives, since the data from the survey suggested that female physicians have had more ulcers than the general female population. Expected numbers of ulcers among female relatives are therefore based only on the frequency of ulcers among female relatives of unaffected physicians.
METHOD
Detailed methodology and results of the study of peptic ulcer in Massachusetts physicians are presented elsewhere (8) . In short, a mail survey was made of 8,160 male and 556 female physicians in the fall of 1967; 92.4% of the physicians responded. A history of definite ulcer was accepted only if the diagnosis had been made by radiography or surgery or if hemorrhage had occurred. Table 1 presents the percentages of male physicians by age who reported a definite ulcer.
In April, 1968, a second questionnaire was sent to the 703 male physicians who reported a history of ulcer (cases) and to an equal number of males without ulcer (controls). The latter were matched to a case by year of birth, but were otherwise selected randomly. Information obtained on parents, siblings, wives and children included year of birth and death, presence 0r absence of ulcer, and site and year of diagnosis of ulcer. The 703 cases included 579 with definite duodenal ulcer and 65 with definite gastric ulcer. Also included were 59 physicians who reported an ulcer diagnosed by clinical symptoms only. The ulcer experience of the relatives of this group was similar to that of the relatives of controls, supporting the belief that most of these physicians did not have definite peptic ulcers. No further data will be presented for this group. However, the 59 physicians without ulcer who were matched to them were retained in the control group, since age was the only nonrandom factor operative in their selection. After three mailings of the second questionnaire, 506 of the 644 cases with definite ulcer (78.6 per cent) and 535 of the 703 controls (76.1 per cent) responded. Non-respondents did not differ from respondents with respect to specialty or place of residence among either the cases or the controls; slightly fewer physicians over age 75 responded. Family history was not reported by four of the responding cases and four of the controls, leaving 502 cases and 531 controls with satisfactory family histories. The age distributions of these groups are given in table 2. Physicians with duodenal ulcer have essentially the same age distribution as the total control group (x 2 = 2.4, n = 5, p = 0.8); those with gastric ulcer are slightly older than the control group, but the difference is not statistically significant ( x 2 = 6.0, n = 4,p = 0.2). Calculation of the expected numbers of ulcers in relatives of cases was based on the age-specific frequency of ulcers in corresponding relatives of controls. Since 16.1 per cent (35/218) of the cases and 22.2 per cent (20/90) of the controls were unable to specify the site of a relative's ulcer, comparison was made primarily of all peptic ulcers reported. Tables 7 and 8 provide more detailed data as to the site of the ulcer in the relatives. For living fathers and brothers of duodenal cases, expected numbers of peptic ulcers were also calculated based on the age-specific prevalence rates of ulcer in male Massachusetts physicians given in table 1. Since there were so few gastric cases, only the overall observed and expected ulcers occurring in their relatives are presented. The probability of chance occurrence of the difference in numbers of ulcers reported for living relatives of cases and controls was . I Q the comparison of the ulcer experience of all living and dead relatives as well as that of fathers and brothers with the male physician population, the Mantel-Haenszel x 2 "was used (9) . Tables 3 and 4 present by age the numbers of peptic ulcers observed in living parents and siblings of duodenal cases and the expected numbers based on living relatives of controls. Significantly more peptic ulcers were reported for fathers, mothers and brothers of duodenal cases than for corresponding relatives of controls. For sisters the observed/expected (O/E) ratio is similar to those for the other relatives, but does not reach statistical significance. The O/E ratio ranges from 1.7 for fathers to 2.3 for sisters.
RESULTS
The numbers of peptic ulcers occurring in all living and deceased parents and siblings of duodenal cases are compared in table 5 to those expected based on all comparable relatives of controls. In three of the four groups of relatives, the O/E ratios are greater than those based on living relatives only.
The numbers of peptic ulcers expected in living fathers and brothers of duodenal cases as calculated from the life-time prevalence rates in the male physician population (table 1) are presented in  table 6 . For fathers the number expected is essentially the same as that based on the fathers of control physicians (13.0 vs 13.9). For brothers, while the O/E ratio of 1.4 based on the physician prevalence rates is less than that of 2.2 based on the brothers of controls, it is still statistically significantly different from 1.0. Doll and Kellock in an extension of the earlier work of Doll and Buch found that, while relatives of persons with duodenal ulcer tended to have duodenal ulcers, relatives of those with gastric ulcer tended to develop gastric ulcers (10) . Tables 7 and 8 give observed and expected ulcers by site for relatives of duodenal cases and gastric cases. As seen in table 7, more gastric ulcers than expected were reported to have occurred in relatives of duodenal cases. However, much of the discrepancy is because no gastric ulcers were reported for brothers of controls; the number expected in these brothers, based on rates in the physician population, is 4.5. Also, if only living relatives are compared, eight gastrio ulcers occurred and six were expected. It therefore is questionable whether any excess occurrence of gastric ulcer occurred in relatives of duodenal cases. Very few physicians had reported a gastric ulcer, consequently the number of ulcers seen in their relatives is small. However, as seen in table 8, no gastric ulcers were reported to have ocourred. Furthermore, the numbers of observed and expected peptic ulcers are essentially the same (10 vs 9.5). Table 9 is a summary table of the observed-expected ratios calculated for parents and siblings of duodenal cases. Higher ratios result when all living and deceased relatives are compared, suggesting that controls were not aware of all ulcers that had occurred in their relatives. Higher ratios also result when duodenal ulcers alone are compared. This is because, as noted earlier, more controls than cases could not specify the site of a relative's ulcer. Calculation of expected ulcers based on the (living) male physician prevalence rates yields the lowest ratios.
The ulcer histories of wives and children of physicians were also obtained. For all wives of duodenal cases 11 peptic ulcers were observed and 8.6 were expected, the difference not being statistically significant 
DISCTJ88ION
Several methods have been used in this study to estimate the numbers of duodenal and peptic ulcers expected in parents and siblings of physicians with duodenal ulcer. In the comparison of relatives of these duodenal cases and relatives of controls, the lowest O/E ratios result when all peptic ulcers in living relatives are compared, ranging from 1.7 to 2.3. This would seem to be the most realistic range for the ratio of excess occurrence of duodenal ulcer in relatives. While the "all peptic ulcer" category includes gastric ulcer, these are too few to affect the O/E ratios. Also, it seems probable that most of the ulcers in the "site unknown" category are duodenal. Ratios above 2.3 result when duodenal ulcers alone are compared or if deceased relatives are included in the comparisons. This suggests that physicians (and presumably all persons) who have not had an ulcer have less reliable knowledge of their family history of ulcer than those physicians who have had an ulcer.
It is likely, however, that all ulcers which occurred in relatives of physicians with ulcer were not reported, as shown by the O/E ratio of 1.5 for all peptic ulcers in fathers and brothers, based on the male physician population. It is possible, of course, that male physicians were more likely to develop an ulcer than their male relatives because of demographic differences ; this does not seem likely in view of the overall age-specific incidence rates estimated for the male physicians, which differed little from those found in a general population (8) . It must be mentioned that the O/E ratios based on the total male physician population should be less than those based on male relatives of controls, since controls were selected because of their lack of disease (11) . While this difference is negligible for rare diseases, peptic ulcer occurs in 5-10 per cent of the male population (7, 8) .
It would seem then, based on the two methods of calculating expected ulcers in relatives, that duodenal ulcer has occurred about twice as frequently in parents and siblings of physicians with duodenal ulcer than in corresponding relatives of physicians without ulcer. This ratio is similar to that of 2.2 for siblings reported by Doll and Buch (6) . These authors also estimated that if possible under-ascertainment of ulcer in the control population was taken into account, the O/E ratio in siblings would be 1.5, a ratio similar to that obtained in the comparison of male relatives with male physicians. It should be expected that ascertainment in physicians would be maximal.
As noted earlier, Doll and Kellook found that gastric ulcer had not occurred more often than expected in relatives of persons with duodenal ulcer (10) . While in the present study there were 19 gastric ulcers reported for all relatives of physicians with duodenal ulcer in contrast to only 10.9 expected, it seems likely, for the reasons given earlier, that the expected numbers are underestimated. Consequently, the findings of the present study are consistent with those of Doll and Kellock. These authors also found that gastric ulcer -tended to occur excessively in relatives of those with gastric ulcer. This finding was not confirmed in the present study. However, since there were so few physicians who had had a gastric ulcer, only one gastric ulcer would have been expected to have occurred in their parents and siblings. Doll and Kellock concluded that the tendency for a site-specific occurrence of peptic ulcer in families was a reflection of hereditary factors, although they recognized that common environmental factors could not be excluded. The environment must of course play a role in the etiology of ulcer, as shown by the striking changes in duodenal ulcer with time and the inverse relation between gastric ulcer and social class. If it can be shown that gastric ulcer aggregates in families of the lower socioeconomic classes but not of the upper, further support would be given to the importance of the environment in the etiology of gastric ulcer.
